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(57) Abstract 

A communication line identification apparatus and mediod which automates the identification of communication line is engaged 
with a particular adapter within a communications system. A communication transducer (140) is mounted on a connector (122) of the 
communication line (118). The communication transducer (140) contains identification information for the communication line (118). 
Mounted near the adapter (114) which engages the connector (122), is an adapter transducer (138) which receives the identification 
information from the communications transducer (140). This identification information is transmitted to a system controller which provides 
the communication systems operator with the information about which communication line is connected to which adapter. 
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METHOD AND APPARATUS FOR IDENTIFYING AND TRACKING 
CONNECTIONS OF COMMUNICATION LINES 



FIELD OF THE INVENTION 
The present invention relates to identifying and tracking communication line 
5 connections, and more specifically, to utilizing transducers which are associated with 
connection lines and adapters to provide connection instructions and status information. 

BACKGROUND OF THE INVENTION 
Modem communications systems, such as fiber optics coriimunications systems, 

10 require interconnection of various communications lines within the system. Such 
interconnections are provided, for example, in connection with switches, 
receiver/transmitter units provided at intervals along a single optical line for regenerating 
optical signals (e.g., to facilitate transmission over long distances), at optical/electrical 
interfaces, in connection with test equipment, and in a variety of other situations. In this 

1 5 regard, various sites within the system have large communications panels to which large 
numbers of communication lines may be connected. A panel may be comprised of 
several modules, with each module having an array of, for example, 256 or more 
adapters which may receive connections from the communications lines. The 
communication lines are usually a number of cables bundled together with the cable 

20 ends separated for making connections. The incoming cables are individually connected 
to adapters in a patch panel, and the outgoing cables are individually connected to 
adapters in a second or the same patch panel. Patch cords may be used to link adapters 
in one panel to adapters in either the same panel or the second panel. 

The connections and disconnections of communication lines to and from the 

25 panels are often made manually by a technician. The technician identifies the cable end 
and the adapter at which the cable is to be connected or disconnected. The technician 
then plugs a connector at the end of each cable into the appropriate adapter and reports 
the connections and/or disconnections to a central record system. This manual 
connecting and reporting system creates a significant possibility of human error when 

30 configuring a communications system. 



BNSDOCID: <WO 0QQ4671A2 I > 



wo 00/04671 PCT/US99/1 6377 

If there has been an error in connecting or reporting connections in a large 
system, it may be difficult to trace individual cables through a maze-like collection of 
other cables. Also, it may be difficult to identify the proper adapter to which a particular 
cable end should be connected or disconnected, or to identify a particular cable end. 
5 Numerous cables in a system may have the same types of connectors and be visually 
indistinguishable. Also, it requires a considerable amount of care to select the correct 
adapter which is located in a large array of adapters on a patch panel. Thus, ensuring 
that the proper connections are made can be very time-consuming, and the process is 
prone to errors in both the making of connections and in keeping records of the 
10 connections. 

SUMMARY OF THE INVENTION 
The present invention is directed to an apparatus and method for monitoring 
connections of communications lines including inter alia , transmission elements (e.g., 

1 5 lines and adaptors) to be connected, reporting connection status, and/or tracking network 
connections. In accordance with the present invention, a communication line, such as 
would be used in a commionication system, includes a communication transducer for the 
conmiunication line. When establishing a connection the communication line is engaged 
by an adaptor. Located proximate to the adaptor, e.g., on or near the adaptor, is an 

20 adaptor transducer which commimicates with the communications transducer. The 
transducer is identified by identification information which, in tum, can be used for 
commimicating connection inforaiation between a controller and the elements that are, 
or are to be, connected. The connection information is sufficient to identify the 
line/adapler connection. For example, one of the transducers associated with either the 

25 line or the adaptor may communicate identification information such as a code to the 
otherTfansducer which, in" turn," commTmicates such identification information to the 
controller. The controller may also obtain identification information regarding the other 
of the line and the adaptor, for example, via communicated identification information 
or based on knowledge of the pathway by which the commimication was received. The 

30 controller can thereby uniquely identify the connection based on such connection 
information. In one embodiment, the communication line transducer is self powered, 

2 
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e.g., by energy derived from signals transmitted by the adaptor transducer, and is 
operative to transmit identification information regarding the communication line. It 
will be appreciated that the connection information can also be transmitted from the 
controller to the transducers of an adaptor and/or line to be connected based on the 
5 identification information. This connection information can be used to provide an 
indication, e.g., an audible or visible signal, to a technician to facilitate making the 
desired connection. For example, LEDs may be lighted to identify the elements to be 
connected or to indicate whether a connection is correct or incorrect. 

The above apparatus and method can be used with almost any type of 
10 communication line which carries information signals. As will be understood from the 
description below, the invention is particularly usefiil in connection with fiber optic 

i 

networks where the communication lines are generally not adapted for directly 
transmitting identification or status information to a network controller. 

In one aspect of the invention, the transducers communicate through the 

15 exchange of electro-magnetic signals. The communication transducer may include a 
radio transmitter which transmits a radio signal containing the identification information 
which is received by the adaptor transducer. In another aspect, the transducers may 
exchange signals in the form of light energy. 

In order to avoid including a power source in the communications transducer, a 

20 isolated self-powering chip may be used which has identification information for a line 
programmed into it. In order to activate the isolated chip, the adaptor transducer sends 
out a radio or light signal which is received by the communications transducer. This 
radio signal provides the power for the isolated chip to transmit back the identification 
information to the adaptor transducer. 
! 25 The communications and adaptor transducers may be included as part of a larger 

system. The system includes a controller which receives and processes the identification 
information, and provides connection status data and/or identification data for the 
communication line-adaptor connections. In connection with the controller is a database 
in which the connection status information can be stored. A user interface is provided 

30 so that the system operator may monitor the connections remotely as well as provide 
programming for the system configuration. 
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A communication system may include at least one communication panel in 
which a number of the adaptors are located to receive the communication lines. Each 
of the conrununication lines has a communication transducer mounted thereon, and an 
adaptor transducer mountable proximate to each of the adaptors. Also located proximate 
5 to each of the adaptors is an indicator such as a visual indicator. The adaptor transducer 
and the indicator are connected to the system controller. When a communication line 
is engaged in an adaptor, identification information is transferred from the 
conmiunications transducer to the adaptor transducer. The controller receives all the 
identification information from all the adaptor transducers and processes this 
1 0 information. This connection status information is used to estabhsh whether the correct 
connections have been made. Conversely, the controller can activate the indicators 
based on the identification information to provide assistance to a technician who is 
manually making connections at the communications panel. 

15 DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view of a prior art system for connecting fiber optics commimications 

cables; 

Fig. 2 is a view of the connection between a communications line and an adaptor 
in accordance with the present invention; 

20 Figs. 3A and 3B show system diagrams for tracking communication line 

connections; 

Fig. 4 is a perspective view of a portion of a communications panel in accordance 
with the present invention; 

Fig. 5 is a view of a patch cable in accordance with the present invention; and 
25 Fig. 6 is a schematic diagram showing a sequential connector numbering system 

in accordance with the present invention. 

DETAILED DESCRIPTION 
Shown in Figure 1 is a prior art fiber optics connection apparatus 10. This 
apparatus provides a connection, for example, between a fiber optic cable and a 
30 switching panel within a communications system. A bulkhead 1 2, such as might be part 
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of a communications panel, is equipped with adapter 14 that provides an optical 
connection between cables 16 and 18. Connectors 20 and 22 connect to adapter 14 
through use of locking mechanisms 32 and 34 which may include mating protrusions 
and grooves in connectors 20 and 22 and housings 24 and 26. Ferrules 28 and 30 extend 
5 from the housings and carry the optical communications between the cables 1 6 and 1 8 
through an opening in adapter 14. 

In a typical communications system, many communication lines are run in 
parallel and from time to time are connected through a communications panel which 
routes the signals on to other communication lines and ultimately to their final 

10 destination. These commxmication panels may have hundreds of adapters to receive and 
transfer communication signals from one line to another. Presently, the connection of 
the communication lines fo the cbnmiunications panel are made manually by a 
technician who must first find the correct cable (perhaps among hundreds), plug it into 
the appropriate adapter (which also must be identified by the technician), and then 

1 5 communicate this information back to a remote site where it is recorded. The record of 
the system configuration is based on the technician's report. Because of the manual 
nature of finding, making and reporting connections, significant elements of time, 
fi-ustration and human error are introduced into monitoring a communications network. 
The invention described herein is a conmiunications line connector configuration 

20 which removes a significant amount of the human element in monitoring coimections 
in a communications system. Although the invention is described in terms of a fiber 
optic communications network and has particular advantages in cormection therewith, 
one skilled m the art would know thai certain aspects of the invention described herein 
are equally applicable to other communications networks, including those which 

25 transmit electrical signals. 

An embodiment of the invention is disclosed in Fig. 2. A communication line 
1 1 8 which carries the communications signals terminates at connecter 122. Adapter 1 14 
is mounted on bulkhead 1 12 of a communications panel and is designed to receive and 
engage the connector 122. Bracket 136 is also mounted to bulkhead 1 12 adjacent to the 

30 adapter and supports adapter transducer 138. Alternatively, the transducer could be 
directly moimted on the bulkhead 1 12. Communications transducer 140 is mounted on 
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or integrated into the housing for connector 122. When the connector 122 is engaged 
with the adapter 114, transducers 138 and 140 are preferably in close proximity to each 
other so as to avoid communication with transducers of elements adjacent to the other 
coimected elements. In this regard, the transducers preferably have a sensing range 
5 between about 1-10 mm, and do not respond to signals from transducers that are, for 
example, more than 25 mm away. Alternatively, the transducers may communicate over 
greater distances and use a more complicated signaling process to avoid disabling signal 
interference. 

The illustrated transducei-s 138 and 140 are programmed to communicate with 
10 each other. Within the communication system, the communications line 118 has a 
unique identification code assigned to it. This unique identification information can be 
programmed into transducer 140. Alternatively, where transducer 140 is provided from 
the manufacturer with its own pre-programmed code, the pre-programmed code can be 
stored in a system controller for use as the communications line identification code or 

15 correlated to a separate code. When the adapter 114 and connector 122 are engaged, the 
transducers are in close proximity to each other and the identification information for the 
communications line passes from the communications transducer 140 to the adaptor 
transducer 138. The identification information received at the adaptor transducer 138 
can then be used by a controller which monitors which communications lines are 

20 connected to, or are to be connected to, which adaptor. 

It will thus be appreciated that, in the illustrated embodiment, it is usefiil to 
establish a connection between a connector and an adaptor such that the transducers are 
in close proximity. The manner for accomplishing this depends on the nature of the 
connector and adaptor. In this regard, some connectors and adaptors are not selective 

25 concerning the angular orientation of the elements that are being interconnected. In such 
cases, care may be required on the part of the technician to align the connector and 
adaptor so as to minimize the distance between the transducers upon establishing the 
connection. Other connector/adaptor systems include a pair of diametrically opposed 
protrusions on one of the elements and a mating pair of grooves on the other element. 

30 These protrusions and grooves allow for only two possible angular orientations of the 
elements. In this case, the technician should exercise care in selecting the correct 



NSDOCiD: <WO_0004671 A2J_> 



wo 00/04671 PCT/US99/16377 

polarity for proper alignment of the transducers. Finally, other connector/adaptor 
systems only allow for one angular alignment of the elements. Such systems are 
particularly well-suited for implementation of the.present invention as the opportunity 
for human error in relation to transducer positioning is minimized. 
5 There are a variety of different transducers which may be used in passing the 

identification information from the communications line to the controller. In one 
embodiment of the invention, transducer 140 is a radio signal transmitter of limited 
range and, transducer 138 receives this radio signal when transducer 140 is within a 
certain distance. In this case, the communications transducer 140 would have its own 

10 power source in order to transmit the radio energy. 

In another embodiment of the transducer, an isolated computer chip is placed in 
transducer 140 with the identification information for the communications cable 
programmed in to it. The adapter transducer 138 is configured such that it continually 
outputs a querying radio signal. When communications transducer 140 is within a 

15 predetermined distance from the adapter transducer, the querying radio signal, which is 
received via an RF antenna formed in the chip, activates the isolated computer chip. The 
radio signal received from the adapter transducer, provides power to the isolated 
computer chip to transmit the identification information for the commimication line. 
Such isolated chips are well-known and are used, for example, in certain smart cards. 

20 The adapter transducer 138 receives the identification information and provides it to a 
controller which is monitoring the connection. An advantage of this embodiment is that 
no permanent power source is required on the communications transducer. 

Other possibilities exist for transducers which would work in the monitoring 
system described herein. These other embodiments include optical transducers which 
' 25 pass light "si gnalsback and forth, or any otherappropriate signaling technology. Yet 
another embodiment for the transducers is the establishment of a direct electrical 
connection between the transducers when the connector 122 is engaged with the adapter 
114. 

The apparatus described above may also include a system for processing and 
30 storing the identification information. One embodiment of such a system is illustrated 
in Fig. 3 A. Communications transducer 140 and adapter transducer 138 are shown with 

7 
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a dotted line connection between them. This dotted line signifies that this is not 
necessarily a direct electrical connection between the two, but instead information can 
be transferred between the two transducers with electromagnetic, optical, or other types 
of signals. In direct connection with the adapter transducer 138 (or otherwise in 
5 communicating with transducer 138) is controller 142. Controller 142 receives the 
connection information to/from the adapter transducer 138. This connection information 
includes identification information for the communications line as well as identification 
information for the adapter which is engaged with the communications line. The 
controller 142 is connected to database 144 as well as a user interface 146. The user 
10 interface allows the system operator to make queries and receive information back as to 
the connection status of the communications system and to identify elements that are to 
be connected. Any connection status information received may be stored in 
database 144. 

Fig. 3B shows an alternative system configuration including commimications 

15 transducers 140*, adapter transducers 138\ a database 144' and a human interface 146* 
generally corresponding to the system of Fig. 3 A. However, in Fig. 3B, the adapter 
transducers 138' commimicate with the controller via RF or infi-afed signals rather than 
via direct electrical wiring. 

The elements of the invention described above may be part of a large 

20 communications system in which many communication lines terminate at each bulkhead 
or patch panel. Great advantage can be gained by providing a system which 
electronically monitors these connections instead of having to rely on a visual inspection 
by a remote technician. Shown in Fig. 4 is a portion of one patch pane] within a 
communications system. Patch panel 200 includes bulkhead 212 and a plurality of 

25 adapters 214-228. Beneath the adapters and extending laterally fi-om bulkhead 212 are 
brackets 230-236. The adapter transducers 240-258 are mounted proximate to each 
adapter on the brackets. Also mounted on the brackets proximate to the adapters are 
rows of light emitting diodes (LED) 238. Each of the adapter transducers shown in Fig. 
4 are in connection with the controller in the same manner as was described in Fig. 3. 

30 Also in connection with the controller are the LED's. The LEDs 238 provide a 
connection status for adapters 214-228. In the embodiment shown, there are three 
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individual LED's for each side of each adapter. The LED's serve a variety of purposes 
which will be described in greater detail below. 

In operation, communication lines are connected to the adapters in order to direct 
the communications signals. As was described above, a communications transducer 
5 which contains identification information is mounted on the connector for each of the 
communications lines. When the connector on the communication line engages an 
adaptor, identification information is passed to the adaptor transducer, which in turn 
provides this information for the controller. This information may be stored in the 
database or used by the controller to provide connection status information either 

10 through the user interface, or the LED's 

Providing connection status information through the LEDs may assist a 
technician in establishing correct connections at the communications bulkhead. In one 
embodiment of the invention, there are three LED*s associated with each adaptor and 
they are red, yellow and green, the system operator may program, through the user 

15 interface, the desired configuration of the communications panel. When the technician 
begins making connections according to the pre-programmed configuration, the LED*s 
can be used to inform the technician whether an incorrect or correct connection is made. 
For example, if the technician makes a correct connection, the controller may be 
programmed to illuminate the green LED proximate to the adapter in which the 

20 connection was just made. Conversely, if an incorrect connection was made, the red 
LED will illuminate. With the present system, not only is notification provided to the 
technician of the incorrect connection, information is also accessible as to the identity 
of the conimunicaiions line which connecied incon ectly. li will thus be appreciated thai 
a system operator can thus enter, via the user interface, information sufficient to identify 
! 25 a connection, e.g., an identifier for an adaptor and a connector that are to be connected. 
This information, or portions thereof, is stored in a central database and/or in memory 
at a panel or at the adaptor. When a connection is made, an identifier for the line is 
transmitted to the adapter transducer and corresponding reported connection information 
can be compared to the stored information to verify a connection. Additionally, the 

30 reported information can be stored for use in system tracking. 
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Further, assistance may be provided to the technician if there is trouble or 
otherwise to assist locating the adaptor to which a particular connection is to be made. 
For example, for a particular connection, a query can be made of the system operator. 
The operator enters the pertinent information for the communication line through the 
5 user interface, and the controller illuminates the yellow LED at the adaptor which is to 
receive the connection, the technician can then make the appropriate connection. 
Described above is just one embodiment of the invention using the LED's, the controller, 
the database, and the user interface. One skilled in the art would realize that a variety 
of programrhing and monitoring techniques could be developed using the above 
10 elements. 

The present invention can also be used to track serial connections of a particular 
communications line that may include multiple optical cables arranged in series with 
mtervening adaptors, panels, bulkheads, receiver/transmitter units, etc. In this regard, 
it may be necessary to make connections directly between adapters, for example between 
adapter 21 8 and adapter 226. A patch cable, such as the cable shown generally as 300 
in Figure 5 may be utilized to make such a connection. Patch cable 300 has two ends 
with connectors 3 1 0 and 3 1 2 mounted at either end. Each of the cbnnectors 3 1 0 and 3 1 2 
has a communications transducer 314 and 316 mounted on its housing. Once 
connector 310 is plugged into adapter 218, communications are established between 
communications transducer 244 and adapter transducer 314. Similarly, when 
connector 312 is plugged into adapter 226, communications are established between 
communications transducer 252 and adapter transducer 316, 

In order to facilitate tracking of serial connections of a particular line, the 
identification numbers programmed into the transducers of a patch cable, or the 
identification numbers of transducers of separate elements that are to be interconnected 
to forni^a Ymgleline, can be in series or another pattem. For example, the transducer 
patch cable such as cable 300 can be programmed so that the cable 300 has an odd end 
and an even end. That is, the transducers of first cable ends of such cables, such as 
transducer 3 1 4, may have an identification number defined as 2N-1 (e.g., 1, 3- 5, 7 . . .) 
and the opposite transducers, such as transducer 316, may have an identification number 
defined as 2N (e.g., 2, 4, 6, 8 . . .). The associated adaptor transducers can be 

10 
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programmed accordingly. In this manner, for example, a system operator desiring to 
light LED's so as to indicate to a technician the proper connections for a patch cable can 
simply enter, via the user interface, two successive numbers. Similarly, if successive 
elements of a line are programmed to include serially arranged transducer identification 
5 nimibers, the connections for that line or a segment thereof can be identified by entering 
a string of successive serial numbers. Similarly, two adapter transducers associated with 
one bulkhead adapter may have serial numbering, with the numbers listed properly in 
a database. For equipment such as transceivers, optical amplifiers, test equipment etc., 
any numbering system may be used. 

1 0 Conversely, if the operator wished to obtain a picture of a given line, the operator 

could enter the associated string of numbers and select an appropriate display or print 
function. For example. Fig. 6 schematically illustrates a series of connections for 
establishing a communications pathway between a first node (Node 1) such as first 
termination equipment or a terminal and a second node (Node 2). For the purposes of 

15 the present example, the series of connections is identified only by the identification 
numbers of transducers on patch cords but it will be appreciated that other identification 
numbers could be utilized. Node 1 is intercormected to a transmitter/receiver unit via 
patch cord 401 having a first end transducer identification N and a second end transducer 
identification N+l . The illustrated transmitter/receiver miit effectively operates as an 

20 optical signal repeater to facilitate transmission of optical signals over long distances 
without unacceptable signal attenuation. The transmitter/receiver unit in turn is 
interconnected to communications panel 1 via patch cord 402 having transducer 
idenlificaiions N+2 and N+3. 

In the illustrated communications pathway, an optical test bench is interposed in 

25 the signal pathway between panel 1 and panel 2. Such a test bench may be used for any 
of a variety of purposes, including testing the connections and configuration of the 
pathway. In the illustrated embodiment, panel 1 is interconnected to the test bench via 
patch cord 403 including transducer identifications N-i-4 and N+5, and the test bench is 
interconnected to panel 2 via patch cord 404 including transducer identifications 

30 and N+7, Finally, panel 2 is connected to a second transmitter/receiver unit via cord 405 
having identifications N-i-8 and N+9; and then to node 2 via cord 406 having 

11 
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identifications N+1 0 and N+1 1 . It will be appreciated that a network monitoring system 
can receive information concerning the identity and types of components (e..g., nodes, 
panels, text equipment) along the pathway. A remote network operator can thus 
conveniently obtain a picture of the overall pathway by simply entering the ID code for 
5 Node 1 , and the controller will retrieve the connection information one at a time and 
display the whole connection on the user interface. 

One of the distinct advantages of the invention described above, is that many if 
not all of its elements may be incorporated into the design of a new communications 
system or may be retrofitted on to an existing system. For example, the 

10 communications transducers may be mounted on to an already existing connector 
housing for a communications line, e.g., using an adhesive, or it may be integrated into 
the design of the housing for a new system. The adaptor transducers and brackets can 
be mounted on a existing communications bulkhead or included in the bulkhead^s initial 
design. Finally, the controller, database, and user interface can be an add on system with 

15 separate components, or these capabilities can be incorporated in the processing system 
already in existence for the system. 

The foregoing description of the present invention has been presented for 
purposes of illustration and description. Furthermore, the description is not intended to 
limit the invention to the forni disclosed herein. Consequently, variations and 

20 modifications commensurate with the above teaching, and the skill or knowledge of the 
relevant art, are within the scope of the present invention. The embodiments described 
hereinabove are further intended to explain best modes known for practicing the 
invention and to enable others skilled in the art to utilize the invention in such or other 
embodiments and with various modifications required by the particular apphcations or 

25 uses of the present invention. It is intended that the claims be construed to include 
alternative embodiments to the extent permitted by the prior art. 
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What is claimed is : 

1. An apparatus for monitoring a connection between a communications 
line connector and an adapter, the apparatus comprising: 

first identification means, disposed proximate to the conunxmications connector, 
5 for use in commimicating connection information regarding the connection between the 
communications connector and the adaptor; and 

second identification means, mountable proximate to the adapter, for use in 
communicating the connection information regarding said connection; 

wherein the connection information is communicated between a controller and 
10 one of the first and second identification means so as to allow for monitoring of the 
connection. 

2. The apparatus of Claim 1 , wherein said connector is for a fiber optic 
communications line and said adapter is a fiber optic adapter. 

3. The apparatus of Claim 1, wherein one of said first and second 
1 5 identification means includes a transducer which transmits a signal containing a portion 

of the connection information. 

4. The apparatus of Claim 3, wherein the signal is an electromagnetic signal. 

5. The apparatus of Claim 3, wherein the signal is one of a radio fi*equency 
signal and an optical signal. 

20 6. The apparatus of Claim 1, wherein one of said first and second 

identification means includes means for receiving a signal from the controller, wherein 
the signal is used to assist a technician in making the connection. 

7. The apparatus of Claim 1, wherein said adapter is mountable on a 
bulkhead of a communications panel. 

25 8: The apparatus of Claim 1; wherein the controller provides connection 

status information in response to receipt of the connection information. 

9. The apparatus of Claim 5 wherein the first identification means transmits 
the connection information in response to receiving a first signal fi-om the second 
identification means. 

30 10. The apparatus of Claim 9 wherein the first identification means receives 

energy to transmit the connection information from the first signal. 

13 
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11. The apparatus of Claim 10 wherein the first identification means 
transmits the connection information in a second radio signal. 

12. An apparatus for monitoring connections in a communications system 
comprising: 

5 at least one communication line with at least one connector attached thereto, 

where an identification transducer is included in the at least one connector and the 
identification transducer contains identification information for the at least one 
communication line; 

at least one adaptor which receives the at least one connector and establishes a 
10 connection for the communications signals; and 

an adapter transducer mountable proximate to the adaptor which receives the 
identification information fi-om the identification means and transmits the identification 
information to a controller. 

1 3 . The apparatus of Claim 12, wherein said communication line carries fiber 
15 optic signals. 

14. The apparatus of Claim 12, wherein said identification means is a 
transmitter which transmits a signal containing the identification information to the 
receiver. 

15. The apparatus of Claim 14, wherein said signal is an electromagnetic 

20 signal. 

16. The apparatus of Claim 1 5, wherein said signal comprises one of a radio 
fi-equency signal and an optical signal. 

17. The apparatus of Claim 12, wherein said adaptor transducer is adapted 
to receive an identification signal fi-om the controller, wherein an indication is provided 

25 in response to identification signal to indicate the connection that is to be made. 

18. The apparatus of Claim 12, wherein said adapter is mounted on a 
bulkhead of a communications panel. 

19. The apparatus of Claim 1 2, wherein the controller provides cormection 
status information in response to the receipt of the identification information. 

30 20. The apparatus of Claim 1 9, wherein said connection status information 

is provided through a visual indicator, 

14 
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21. The apparatus of Claim 20, wherein the visual indicator is located 
proximate to the at least one adapter. 

22. The apparatus of Claim 1 6 wherein the identification transducer transmits 
the identification information in response to receiving a first radio signal from the 

5 adapter transducer. 

23. The apparatus of Claim 22 wherein the identification means receives 
energy to transmit the identification information from the first radio signal. 

24. The apparatus of Claim 23 wherein the identification means transmits the 
identification information in a second radio signal. 

10 25. A system according to Claim 12, wherein said co'mmimications device 

is a patch cable. 

26. A communications system comprising: 
a plurality of communication lines; 

an identification transducer mountable on each of said plurality of 
15 communication lines, where each of said identification transducers contains 
identification information for the communication line upon which said identification 
transducer is mounted; 

a communications bulkhead with a plurality of adaptors mounted thereon, each 
of said adaptors receives one of the plurality of communications lines; 
20 an adapter transducer mountable proximate to each of said adaptor means, said 

adapter transducer receives the identification information from the identification 
transducer; and 

a controller which receives the identification mlonnation from the adapter 
transducers and provides connection status information for each of the plurality 
25 communications lines and adaptors. 

27. The commvmications system of Claim 26 wherein the plurality of 
communication lines are fiber optic cables. 

28. The communications system of Claim 26, wherein said identification 
transducers transmit signals containing the identification information to the adapter 

30 transducers. 
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29. The apparatus of Claim 28, wherein the signals are electromagnetic 

signals. 

30. The apparatus of Claim 26, wherein said controller is further operative 
for transmitting an identification signal to identify, based on said identification 

5 information, a selected communication line and a selected adapter to be connected. 

3 1 . The apparatus of Claim 26, further comprising means for aligning a given 
communications line with a given adaptor such that a given transducer of said given line 
is positioned proximate to a given adaptor transducer of said given adapter when said 
line is coupled to said adapter. 

10 32. The apparatus of Claim 26, wherein said connection status indicator 

information is provided through at least one visual indicator. 

33. The apparatus of Claim 32, wherein each of the plurality of adapters has 
one of the visual indicators located proximately thereto. 

34. The apparatus of Claim 33 wherein the visual indicator is at least one 
15 light emitting diode. 

35. A system according to Claim 26, wherein the plurality of 
communications lines are patch cables. 

36. The communications system of Claim 26 further including a database 
which stores the connection status information and other information relating to the 

20 communications network. 

37. A system according to Claim 36, wherein the database includes 
information about the location and connection status for each of the plurality of 
connectors and adapters 

38. A method for monitoring connections in communications system, 
25 comprising: 

mounting an identification transducer on each of a number of commimications 
lines within the communication system; 

mounting an adapter transducer device on each of a number of adaptors which 
receive the communications lines; 
30 transferring identification information between one of the identification 

transducers and one of the adapter transducers, where the identification information 

16 
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identifies a connection between one of the communications lines and one of the 
transducers; and 

transmitting the identification information between a controller, which monitors 
connections between the communications lines and the adaptors, and one of said one 
5 identification transducer and said one adapter transducer. 

39. A method according to Claim 38, wherein the step of transferring of 
identification information is done with a transmission signal which contains the 
identification information. 

40. A method according to Claim 39, wherein the transmission signal is an 
10 electromagnetic signal. 

41 . A method according to Claim 40, wherein said transmission signals is a 
radio frequency signal. 

42. A method according to Claim 38, wherein said identification transducers 

r 

receive power to transmit transmission signals fi-om a radio signal transmitted by the 
15 transducer. 

43. A method according to Claim 38 wherein the communications system 
processes fiber optic signals. 

44. A method according to Claim 38, further including the step of providing 
a visual indication based on connection status information. 

20 45, A method according to Claim 38, wherein said step of transmitting 

comprises commimicating a signal fi-om said controller to identify an adaptor for use in 
making the connection. 

4b. A method according to Claim 3 8, further comprising the step of aiigularly 
aligning said one line and said one adapter relative to positions of said one identification 

25 transducer and said one adapter transducer and coupling said line to said adaptor. 

47. An apparatus for use in monitoring connections in a communications 
system, said system including adapters for receiving communications lines so as to 
make said connections and further including detectors, associated with said adapters, for 
use in detecting a line connection and reporting the line connection to a controller for 

30 storing information regarding the line connection so as to allow for monitoring said 
connections in said communications system, said apparatus comprising: 

17 
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communications line means for use in transmitting communications signals, said 
line means including a section of a communications line and at least one end portion for 
coupling to one of said adapters of said communications system; and 

identification means, associated with said communications line, for identifying 
5 said communications line, said identification means including means for providing a 
unique identifier for said communications line means and means for communicating 
with a detector of said one adaptor so as to provide identification information relative 
to said unique identifier to said detector of said one adaptor when said end portion of 
said communication line means and said adapter are engaged; 
10 wherein said identification information can be reported to said controller by said 

detector so as to allow for enhanced monitoring of said connections in said 
communications system. 

48. The apparatus of Claim 47, wherein said communications line comprises 
a fiber optic line and said end portion comprises a fiber optic connector. 
15 49. The apparatus of Claim 47, wherein said identification means comprises 

a chip for storing a programmed identification code. 

50. The apparatus of Claim 47, wherein said identification means comprises 
transceiver means for receiving signals fi-om said detector and transmitting signals to 
said detector across an air interface between said detector and said transceiver means. 
20 51. The apparatus of Claim 47, wherein said identification means comprises 

self-powering means for receiving a signal Srom said detector and deriving energy fi"om 
said received signal for powering operation of said identification means. 
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(57) Abstract 

A communication line identification apparatus and method which automates the identification of communication line is engaged 
with a particular adapter within a communications system. A communication transducer (140) is mounted on a connector (122) of the 
communication line (118). The communication tt^nsduccr (140) contains identification information for the communication line (118). 
Mounted near die adapter (114) which engages the connector (122), is an adapter transducer (138) which receives the identification 
infonnation from the communications transducer (140). This identification information is transmitted to a system controller which provides 
the communication systems operator with the infomiation about which communication line is connected to which adapter. 
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METHOD AND APPARATUS FOR IDENTIFYING AND TRACKING 
CONNECTIONS OF COMMUNICATION LINES 



FIELD OF THE INVENTION 
The present invention relates to identifying and tracking communication line 
5 connections, and more specifically, to utilizing transducers which are associated with 
connection lines and adapters to provide connection instructions and status information. 

BACKGROUND OF THE INVENTION 
Modem communications systems, such as fiber optics communications systems, 

10 require interconnection of various communications lines within the system. Such 
interconnections are provided, for example, in connection with switches, 
receiver/transmitter units provided at intervals along a single optical line for regenerating 
optical signals (e.g., to facilitate transmission over long distances), at optical/electrical 
interfaces, in connection with test equipment, and in a variety of other situations. In this 

15 regard, various sites within the system have large communications panels to which large 
numbers of communication lines may be connected. A panel may be comprised of 
several modules, with each module having an array of, for example, 256 or more 
adapters which may receive connections from the communications lines. The 
communication lines are usually a number of cables bundled together with the cable 

20 ends separated for making connections. The incoming cables are individually connected 
to adapters in a patch panel, and the outgoing cables are individually connected to 
adapters m a second or the same patch paj:ie].' Patch cords may be used to linl-: adapters 
in one panel to adapters in either the same panel or the second panel. 

The connections and disconnections of communication lines to and from the 

25 panels are often made manually by a technician. The technician identifies the cable end 
and the adapter at which the cable is to be connected or disconnected. The technician 
then plugs a connector at the end of each cable into the appropriate adapter and reports 
the connections and/or disconnections to a central record system. This manual 
connecting and reporting system creates a significant possibility of htunan error when 

30 configuring a communications system. 
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If there has been an en-or in connecting or reporting connections in a large 
system, it may be difficult to trace iridividual cables through a maze-like collection of 
other cables. Also, it may be difficult to identify the proper adapter to which a particular 
cable end should be connected or disconnected, or to identify a particular cable end. 
5 Numerous cables in a system may have the same types of connectors and be visually 
indistinguishable. Also, it requires a considerable amoimt of care to select the correct 
adapter which is located in a large array of adapters on a patch panel. Thus, ensuring 
that the proper connections are made can be very time-consuming, and the process is 
prone to errors in both the making of connections and in keeping records of the 
10 cormections. 

SUMMARY OF THE INVENTION 
The present invention is directed to an apparatus and method for monitoring 
connections of communications lines including inter alia, transmission elements (e.g., 

1 5 lines and adaptors) to be connected, reporting connection status, and/or tracking network 
connections. In accordance with the present invention, a communication line, such as 
would be used in a communication system, includes a communication transducer for the 
communication line. When establishing a connection the communication line is engaged 
by an adaptor. Located proximate to the adaptor, e.g., on or near the adaptor, is an 

20 adaptor transducer which communicates with the communications transducer. The 
transducer is identified by identification information which, in turn, can be used for 
communicating connection information between a controller and the elements that are, 
or are to be, connected. The connection information is sufficient to identify the 
line/adapter connection. For example, one of the transducers associated with either the 

25 line or the adaptor may communicate identification information such as a code to the 
other transducer which, in turn, communicates such identification information to the 
controller. The controller may also obtain identification information regarding the other 
of the line and the adaptor, for example, via communicated identification infonnation 
or based on knowledge of the pathway by which the communication was received. The 
30 controller can thereby uniquely identify the connection based on such connection 
information. In one embodiment, the communication line transducer is self powered. 
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e.g., by energy derived from signals transmitted by the adaptor transducer, and is 
operative to transmit identification information regarding the communication line. It 
will be appreciated that the connection information can also be transmitted from the 
controller to the transducers of an adaptor and/or line to be connected based on the 
5 identification information. This connection information can be used to provide an 
indication, e.g., an audible or visible signal, to a technician to facilitate making the 
desired connection. For example, LEDs may be lighted to identify the elements to be 
cormected or to indicate whether a connection is correct or incorrect. 

The above apparatus and method can be used with almost any type of 
10 communication line which carries information signals. As will be understood from the 
description below, the invention is particularly useful in connection with fiber optic 

i 

networks where the communication lines are generally not adapted for directly 
transmitting identification or status information to a network controller. 

In one aspect of the invention, the transducers communicate through the 

15 exchange of electro-magnetic signals. The communication transducer may include a 
radio transmitter which transmits a radio signal containing the identification information 
which is received by the adaptor transducer. In another aspect, the transducers may 
exchange signals in the form of light energy. 

In order to avoid including a power source in the communications transducer, a 

20 isolated self-powering chip may be used which has identification information for a line 
programmed into it. In order to activate the isolated chip, the adaptor transducer sends 
out a radio or light signal which is received by the communications transducer. This 
radio signal provides the power for the isolated chip lo transmit back the identification 
information to the adaptor transducer, 
i 25 The communications and adaptor transducers may be included as part of a larger 

system. The system includes a controller which receives and processes the identification 
information, and provides connection status data and/or identification data for the 
communication line-adaptor connections. In connection with the controller is a database 
in which the connection status information can be stored. A user interface is provided 

30 so that the system operator may monitor the connections remotely as well as provide 
programming for the system configuration. 
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A communication system may include at least one communication panel in 
which a number of the adaptors are located to receive the communication lines. Each 
of the communication lines has a communication transducer mounted thereon, and an 
adaptor transducer mountable proximate to each of the adaptors. Also located proximate 
5 to each of the adaptors is an indicator such as a visual indicator. The adaptor transducer 
and the indicator are connected to the system controller. When a communication line 
is engaged in an adaptor, identification information is transferred from the 
communications transducer to the adaptor transducer. The controller receives all the 
identification information from all the adaptor transducers and processes this 
10 information. This connection status information is used to establish vc^hether the correct 
cormections have been made. Conversely, the controller can activate the indicators 
based on the identification information to provide assistance to a technician who is 
manually making connections at the communications panel. 

1 5 DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view of a prior art system for connecting fiber optics communications 

cables; 

Fig. 2 is a view of the connection between a communications line and an adaptor 
in accordance with the present invention; 
20 Figs. 3A and 3B show system diagrams for tracking communication line 

connections; 

Fig. 4 is a perspective view of a portion of a commimications panel in accordance 
with the present invention; ' 

Fig. 5 is a view of a patch cable in accordance with the present invention; and 
25 Fig. 6 is a schematic diagram showing a sequential connector numbering system 

in accordance with the present invention. 

DETAILED DESCRIPTION 
Shown in Figure 1 is a prior art fiber optics connection apparatus 10. This 
apparatus provides a connection, for example, between a fiber optic cable and a 
30 switching panel within a communications system. A bulkhead 1 2, such as might be part 

4 
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of a communications panel, is equipped with adapter 14 that provides an optical 
connection between cables 16 and 18. Connectors 20 and 22 connect to adapter 14 
through use of locking mechanisms 32 and 34 which may include mating protrusions 
and grooves in connectors 20 and 22 and housings 24 and 26. Ferrules 28 and 30 extend 
5 from the housings and carry the optical communications between the cables 1 6 and 1 8 
through an opening in adapter 14. 

In a typical communications system, many communication lines are run in 
parallel and from time to time are connected through a communications panel which 
routes the signals on to other communication lines and ultimately to their final 

10 destination. These communication panels may have hundreds of adapters to receive and 
transfer communication signals from one line to another. Presently, the connection of 
the communication lines to the communications panel are made manually by a 
technician who must first find the correct cable (perhaps among hundreds), plug it into 
the appropriate adapter (which also must be identified by the technician), and then 

15 communicate this information back to a remote site where it is recorded. The record of 
the system configuration is based on the technician's report. Because of the manual 
nature of finding, making and reporting connections, significant elements of time, 
frustration and human error are introduced into monitoring a commimications network. 
The invention described herein is a communications line cormector configuration 

20 which removes a significant amount of the human element in monitoring connections 
in a communications system. Although the invention is described in terms of a fiber 
optic communications network and has particular advantages in connection therewith, 
one skilled in the art would know that cenam aspects of the invention descnbed herein 
are equally applicable to other communications networks, including those which 

25 transmit electrical signals. 

An embodiment of the invention is disclosed in Fig. 2. A communication line 
1 1 8 which carries the communications signals terminates at connecter 122. Adapter 1 14 
is mounted on bulkhead 1 12 of a communications panel and is designed to receive and 
engage the connector 122. Bracket 136 is also mounted to bulkhead 1 12 adjacent to the 

30 adapter and supports adapter transducer 138. Alternatively, the transducer could be 
directly mounted on the bulkhead 1 12. Communications transducer 140 is mounted on 
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or integrated into the housing for connector 122. When the connector 122 is engaged 
with the adapter 1 14, transducers 13 8. and 140 are preferably in close proximity to each 
other so as to avoid communication with transducers of elements adjacent to the other 
connected elements. In this regard, the transducers preferably have a sensing range 
5 between about 1-10 mm, and do not respond to signals from transducers that are, for 
example, more than 25 mm away. Alternatively, the transducers may communicate over 
greater distances and use a more complicated signaling process to avoid disabling signal 
interference. 

The illustrated transducers 138 and 140 are programmed to communicate with 

10 each other. Within the communication system, the communications line 118 has a 
unique identification code assigned to it. This unique identification information can be 
programmed into transducer 140. Alternatively, where transducer 140 is provided from 
the manufacturer with its own pre-programmed code, the pre-programmed code can be 
stored in a system controller for use as the communications line identification code or 

1 5 correlated to a separate code. When the adapter 1 1 4 and connector 1 22 are engaged, the 
transducers are in close proximity to each other and the identification information for the 
communications line passes from the commimications transducer 140 to the adaptor 
transducer 138. The identification information received at the adaptor transducer 138 
can then be used by a controller which monitors which communications lines are 

20 connected to, or are to be connected to, which adaptor. 

It will thus be appreciated that, in the illustrated embodiment, it is useful to 
establish a connection between a connector and an adaptor such that the transducers are 
in close proximity. The manner for accomplishing this depends on the nature of the 
connector and adaptor. In this regard, some connectors and adaptors are not selective 

25 concerning the angular orientation of the elements that are being interconnected. In such 
cases, care may be required on the part of the technician to align the connector and 
adaptor so as to minimize the distance between the transducers upon establishing the 
connection. Other connector/adaptor systems include a pair of diametrically opposed 
protrusions on one of the elements and a mating pair of grooves on the other element. 

30 These protrusions and grooves allow for only two possible angular orientations of the 
elements. In this case, the technician should exercise care in selecting the correct 
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polarity for proper alignment of the transducers. Finally, other connector/adaptor 
systems only allow for one angular, alignment of the elements. Such systems are 
particularly well-suited for implementation of the present invention as the opportunity 
for human error in relation to transducer positioning is minimized. 
5 There are a variety of different transducers which may be used in passing the 

identification information from the communications line to the controller. In one 
embodiment of the invention, transducer 140 is a radio signal transmitter of limited 
range and, transducer 138 receives this radio signal when transducer 140 is within a 
certain distance. In this case, the communications transducer 140 would have its own 

10 power source in order to transmit the radio energy. 

In another embodiment of the transducer, an isolated computer chip is placed in 
transducer 140' with the identification information for the communications cable 
programmed in to it. The adapter transducer 138 is configured such that it continually 
outputs a querying radio signal. When communications transducer 140 is within a 

15 predetermined distance from the adapter transducer, the querying radio signal, which is 
received via an RF antenna formed in the chip, activates the isolated computer chip. The 
radio signal received from the adapter transducer, provides power to the isolated 
computer chip to transmit the identification information for the communication line. 
Such isolated chips are well-known and are used, for example, in certain smart cards. 

20 The adapter transducer 138 receives the identification information and provides it to a 
controller which is monitoring the connection. An advantage of this embodiment is that 
no permanent power source is required on the communications transducer. 

Other possibilities exist for transducers which would work m the nioiiitonng 
system described herein. These other embodiments include optical transducers which 

25 pass light signals back and forth, or any other appropriate signaling technology. Yet 
another embodiment for the transducers is the establishment of a direct electrical 
connection between the transducers when the connector 122 is engaged with the adapter 
114. 

The apparatus described above may also include a system for processing and 
30 storing the identification information. One embodiment of such a system is illustrated 
in Fig. 3 A. Communications transducer 140 and adapter transducer 138 are shown with 
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a dotted line connection bet\\'een them. This dotted Hne signifies that this is not 
necessarily a direct electrical connection between the two, but instead information can 
be transferred between the Uvo transducers with electromagnetic, optical, or other types 
of signals. In direct connection with the adapter transducer 138 (or otherwise in 
5 communicating with transducer 138) is controller 142. Controller 142 receives the 
connection information to/from the adapter transducer 138. This connection information 
includes identification information for the communications line as well as identification 
information for the adapter which is engaged with the communications line. The 
controller 142 is connected to database 144 as well as a user interface 146. The user 
10 interface allows the system operator to make queries and receive information back as to 
the cormection status of the commimications system and to identify elements that are to 
be connected. Any connection status information received may be stored in 
database 144. 

Fig. 3B shows an alternative system configuration including communications 

15 transducers 140', adapter transducers 138', a database 144' and a human interface 146' 
generally corresponding to the system of Fig. 3 A. However, in Fig. 3B, the adapter 
transducers 138' communicate with the controller via RF or infi-ared signals rather than 
via direct electrical wiring. 

The elements of the invention described above may be part of a large 

20 communications system in which many communication lines terminate at each bulkhead 
or patch panel. Great advantage can be gained by providing a system which 
electronically monitors these connections instead of having to rely on a visual inspection 
by a remote technician. Shown in Fig. 4 is a portion of one patch panel within a 
communications system. Patch panel 200 includes bulkhead 212 and a plurality of 

25 adapters 214-228. Beneath the adapters and extending laterally firom bulkhead 212 are 
brackets 230-236. The adapter tT^^^ are mounted proximate to each 

adapter on the brackets. Also mounted on the brackets proximate to the adapters are 
rows of light emitting diodes (LED) 238. Each of the adapter transducers shown in Fig. 
4 are in connection with the controller in the same manner as was described in Fig. 3. 

30 Also in connection with the controller are the LED's. The LEDs 238 provide a 
connection status for adapters 214-228. In the embodiment shown, there are three 
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individual LED*s for each side of each adapter. The LED's serve a variety of purposes 
which will be described in greater detail below. 

In operation, communication lines are connected to the adapters in order to direct 
the communications signals. As was described above, a communications transducer 
5 which contains identification information is mounted on the connector for each of the 
communications lines. When the connector on the communication line engages an 
adaptor, identification information is passed to the adaptor transducer, which in turn 
provides this information for the controller. This information may be stored in the 
database or used by the controller to provide connection status information either 

10 through the user interface, or the LED*s 

Providing connection status information through the LEDs may assist a 
technician in establishing correct connections at the communications bulkhead. In one 
embodiment of the invention, there are three LED*s associated with each adaptor and 
they are red, yellow and green, the system operator may program, through the user 

1 5 interface, the desired configuration of the communications panel. When the technician 
begins making connections according to the pre-programmed configuration, the LED's 
can be used to inform the technician whether an incorrect or correct cormection is made. 
For example, if the technician makes a correct connection, the controller may be 
programmed to illuminate the green LED proximate to the adapter in which the 

20 connection was just made. Conversely, if an incorrect connection was made, the red 
LED will illuminate. With the present system, not only is notification provided to the 
technician of the incorrect connection, information is also accessible as to the identity 
of the communicaiions line which connected mcon'ecily. Ji will thus be appreciated thai 
a system operator can thus enter, via the user interface, information sufficient to identify 

25 a connection, e.g., an identifier for an adaptor and a cormector that are to be connected. 
This information, or portions thereof, is stored in a central database and/or in memory 
at a panel or at the adaptor. When a connection is made, an identifier for the line is 
transmitted to the adapter transducer and corresponding reported connection information 
can be compared to the stored information to verify a connection. Additionally, the 

30 reported information can be stored for use in system tracking. 
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Further, assistance may be provided to the technician if there is trouble or 
otherwise to assist locating the adaptor to which a particular connection is to be made. 
For example, for a particular connection, a query can be made of the system operator. 
The operator enters the pertinent information for the communication line through the 
5 user interface, and the controller illuminates the yeHow LED at the adaptor which is to 
receive the connection, the technician can then make the appropriate connection. 
Described above is just one embodiment of the invention using the LED's, the controller, 
the database, and the user interface. One skilled in the art would realize that a variety 
of programming and monitoring techniques could be developed using the above 
10 elements. 

The present invention can also be used to track serial connections of a particular 
communications line that may include multiple optical cables arranged in series with 
intervening adaptors, panels, bulkheads, receiver/transmitter units, etc. In this regard, 
it may be necessary to make connections directly between adapters, for example between 

15 adapter 218 and adapter 226. A patch cable, such as the cable shown generally as 300 
in Figure 5 may be utilized to make such a connection. Patch cable 300 has two ends 
with connectors 310 and 312 mounted at either end. Each of the connectors 310 and 312 
has a communications transducer 314 and 316 mounted on its housing. Once 
connector 310 is plugged into adapter 218, communications are established between 

20 communications transducer 244 and adapter transducer 314. Similarly, when 
connector 312 is plugged into adapter 226, communications are established between 
communications transducer 252 and adapter transducer 316. 

In order to facilitate tracking of serial connections of a particular line, the 
identification numbers programmed into the transducers of a patch cable, or the 

25 identification numbers of transducers of separate elements that are to be intercormected 
to form a single line, can be in series or another pattern. For example, the transducer 
patch cable such as cable 300 can be programmed so that the cable 300 has an odd end 
and an even end. That is, the transducers of first cable ends of such cables, such as 
transducer 314, may have an identification number defined as 2N-1 (e.g., 1, 3, 5, 7 . . .) 

30 and the opposite transducers, such as transducer 316, may have an identification number 
defined as 2N (e.g., 2, 4, 6, 8 . . .). The associated adaptor transducers can be 

10 
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programmed accordingly. In this manner, for example, a system operator desiring to 
light LED's so as to indicate to a technician the proper connections for a patch cable can 
simply enter, via the user interface, two successive numbers. Similarly, if successive 
elements of a line are programmed to include serially arranged transducer identification 
5 numbers, the connections for that line or a segment thereof can be identified by entering 
a string of successive serial numbers. Similarly, two adapter transducers associated with 
one bulkhead adapter may have serial numbering, with the numbers listed properly in 
a database. For equipment such as transceivers, optical amplifiers, test equipment etc., 
any numbering system may be used. 

1 0 Conversely, if the operator wished to obtain a picture of a given line, the operator 

could enter the associated string of numbers and select an appropriate display or print 
function. For example. Fig. 6 schematically illustrates a series of connections for 
establishing a communications pathway between a first node (Node 1) such as first 
termination equipment or a terminal and a second node (Node 2). For the purposes of 

15 the present example, the series of connections is identified only by the identification 
numbers of transducers on patch cords but it will be appreciated that other identification 
numbers could be utilized. Node 1 is interconnected to a transmitter/receiver unit via 
patch cord 401 having a first end transducer identification N and a second end transducer 
identification N+1 . The illustrated transmitter/receiver unit effectively operates as an 

20 optical signal repeater to facihtate transmission of optical signals over long distances 
without unacceptable signal attenuation. The transmitter/receiver unit in turn is 
interconnected to communications panel 1 via patch cord 402 having transducer 
idenlifications N+2 and N+S. 

In the illustrated communications pathway, an optical test bench is interposed in 

25 "the slgnal pathway between panel 1 and panel 2. "Such a test bench may be used for any 
of a variety of purposes, including testing the connections and configuration of the 
pathway. In the illustriited embodiment, panel 1 is intercormecled to the test bench via 
patch cord 403 including transducer identifications N+4 and N+5, and the test bench is 
interconnected to panel 2 via patch cord 404 including transducer identifications Nh-6 

30 and N+7. Finally, panel 2 is connected to a second transmitter/receiver xmit via cord 405 
having identifications N+8 and Nh-9; and then to node 2 via cord 406 having 

11 
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identifications N+ 1 0 and N+1 1 . It will be appreciated that a network monitoring system 
can receive information concerning the identity and types of components (e..g., nodes, 
panels, text equipment) along the pathway. A remote network operator can thus 
conveniently obtain a picture of the overall pathway by simply entering the ID code for 
5 Node 1 , and the controller will retrieve the connection information one at a time and 
display the whole connection on the user interface. 

One of the distinct advantages of the invention described above, is that many if 
not all of its elements may be incorporated into the design of a new communications 
system or may be retrofitted ' on to an existing system. For example, the 

10 communications transducers may be mounted on to an already existing connector 
housing for a communications line, e.g., using an adhesive, or it may be integrated into 
the design of the housing for a new system. The adaptor transducers and brackets can 
be mounted on a existing communications bulkhead or included in the bulkhead*s initial 
design. Finally, the controller, database, and user interface can be an add on system with 

15 separate components, or these capabilities can be incorporated in the processing system 
already in existence for the system. 

The foregoing description of the present invention has been presented for 
purposes of illustration and description. Furthermore, the description is not intended to 
limit the invention to the form disclosed herein. Consequently, variations and 

20 modifications commensurate with the above teaching, and the skill or knowledge of the 
relevant art, are within the scope of the present invention. The embodiments described 
hereinabove are further intended to explain best modes known for practicing the 
invention and to enable others skilled in the art to utilize the invention in such or other 
embodiments and with various modifications required by the particular apphcations or 

25 uses of the present invention. It is intended that the claims be construed to include 
alternative embodiments to the extent permitted by the prior art. 
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What is claimed is : 

1. An apparatus for monitoring a coimection between a communications 
line connector and an adapter, the apparatus comprising: 

first identification means, disposed proximate to the communications connector, 
5 for use in communicating connection information regarding the connection between the 
communications connector and the adaptor; and 

second identification means, mountable proximate to the adapter, for use in 
communicating the connection information regarding said connection; 

wherein the connection information is communicated between a controller and 
10 one of the first and second identification means so as to allow for monitoring of the 
connection. 

2. The apparatus of Claim 1, wherein said connector is for a fiber optic 
communications line and said adapter is a fiber optic adapter. 

3. The apparatus of Claim 1, wherein one of said first and second 
15 identification means includes a transducer which transmits a signal containing a portion 

of the connection information. 

4. The apparatus of Claim 3, wherein the signal is an electromagnetic signal. 

5. The apparatus of Claim 3, wherein the signal is one of a radio fi-equency 
signal and an optical signal. 

20 6. The apparatus of Claim 1, wherein one of said first and second 

identification means includes means for receiving a signal fi"om the controller, wherein 
the signal is used to assist a technician in making the connection. 

7. The apparatus of Clami 1, wherein said adapter is mouniable on a 
bulkhead of a communications panel. 
! 25 8. The apparatus of Claim i r wherein the controller provides connection 

i 

Status information in response to receipt of the connection information. 

9. The apparatus of Claim 5 wherein the first identification means transmits 
the connection information in response to receiving a first signal from the second 
identification means. 

30 10. The apparatus of Claim 9 wherein the first identification means receives 

energy to transmit the connection information fi-om the first signal. 

13 
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11. The apparatus of Claim 10 wherein the first identification means 
transmits the connection information in a second radio signal, 

12. An apparatus for monitoring connections in a communications system 
comprising: 

_ -5 at least .one_communication line^with at least one connector attached thereto, 

where an identification transducer is included in the at least one connector and the 
identification transducer contains identification information for the at least one 
communication line; 

at least one adaptor which receives the at least one connector and establishes a 
10 connection for the communications signals; and 

an adapter transducer mountable proximate to the adaptor which receives the 
identification information fi-om the identification means and transmits the identification 
information to a controller. 

1 3 . The apparatus of Claim 1 2, wherein said communication line carries fiber 
15 optic signals. 

14. The apparatus of Claim 12, wherein said identification means is a 
transmitter which transmits a signal containing the identification information to the 
receiver. 

15. The apparatus of Claim 14, wherein said signal is an electromagnetic 

20 signal. 

16. The apparatus of Claim 15, wherein said signal comprises one of a radio 
fi'equency signal and an optical signal. 

1 7. The apparatus of Claim 12, wherein said adaptor transducer is adapted 
to receive an identification signal from the controller, wherein an indication is provided 

25 in response to identification signal to indicate the connection that is to be made. 

18. The apparatus of Claim 12, wherein said adapter is mounted on a 
bulkhead of a communications panel. 

19. The apparatus of Claim 12, wherein the controller provides connection 
status information in response to the receipt of the identification information. 

30 20. The apparatus of Claim 19, wherein said connection status information 

is provided through a visual indicator. 

14 



wo 00/04671 PCT/US99/1 6377 

21. The apparatus of Claim 20, wherein the visual indicator is located 
proximate to the at least one adapter.. 

22. The apparatus of Claim 1 6 wherein the identification transducer transmits 
the identification information in response to receiving a first radio signal from the 

. 5 _ adapter transducer. 

23. The apparatus of Claim 22 wherein the identification means receives 
energy to transmit the identification information from the first radio signal. 

24. The apparatus of Claim 23 wherein the identification means transmits the 
identification information in a second radio signal. 

10 25. A system according to Claim 12, wherein said communications device 

is a patch cable. 

26. A communications system comprising: , 
a plurality of communication lines; 

an identification transducer mountable on each of said plurality of 
15 communication lines, where each of said identification transducers contains 
identification information for the communication line upon which said identification 
transducer is mounted; 

a communications bulkhead with a plurality of adaptors mounted thereon, each 
of said adaptors receives one of the plurality of communications lines; 
20 an adapter transducer mountable proximate to each of said adaptor means, said 

adapter transducer receives the identification information from the identification 
transducer; and 

a coniroller which receives the idenlificaiion information from the adapter 
transducers and provides connection status information for each of the plurality 
> 25 communications lines and adaptors. 

27. The communications system of Claim 26 wherein the plurality of 
communication lines are fiber optic cables. 

28. The communications system of Claim 26, wherein said identification 
transducers transmit signals containing the identification information to the adapter 

30 transducers. 
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29. The apparatus of Claim 28, wherein the signals are electromagnetic 

signals. 

30. The apparatus of Claim 26, wherein said controller is further operative 
for transmitting an identification signal to identify, based on said identification 

5 information, a selected communication line and a selected adapter to be connected. 

3 1 . The apparatus of Claim 26, further comprising means for ahgning a given 
communications line with a given adaptor such that a given transducer of said given line 
is positioned proximate to a given adaptor transducer of said given adapter when said 
line is coupled to said adapter. 

10 32. The apparatus of Claim 26, wherein said connection status indicator 

information is provided through at least one visual indicator. 

33. The apparatus of Claim 32, wherein each of the plurality of adapters has 
one of the visual indicators located proximately thereto. 

34. The apparatus of Claim 33 wherein the visual indicator is at least one 
15 light emitting diode, 

35. A system according to Claim 26, wherein the plurality of 
communications lines are patch cables. 

36. The communications system of Claim 26 further including a database 
which stores the connection status information and other information relating to the 

20 communications network. 

37. A system according to Claim 36, wherein the database includes 
information about the location and connection status for each of the plurality of 
connectors and adapters 

38. A method for monitoring connections in communications system, 
25 comprising: 

mounting an identification transducer on each of a number of communications 
lines within the communication system; 

mounting an adapter transducer device on each of a number of adaptors which 
receive the communications lines; 
30 transferring identification information between one of the identification 

transducers and one of the adapter transducers, where the identification information 
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identifies a connection between one of the communications lines and one of the 
transducers; and 

transmitting the identification information between a controller, which monitors 
connections between the communications lines and the adaptors, and one of said one 
5 identification transducer and said one adapter transducer. 

39. A method according to Claim 38, wherein the step of transferring of 
identification information is done with a transmission signal which contains the 
identification information. 

40. A method according to Claim 39, wherein the transmission signal is an 
10 electromagnetic signal, 

41. A method according to Claim 40, wherein said transmission signals is a 
radio frequency signal. 

42. A method according to Claim 38, wherein said identification transducers 
receive power to transmit transmission signals from a radio signal transmitted by the 

15 transducer. 

43. A method according to Claim 38 wherein the communications system 
processes fiber optic signals. 

44. A method according to Claim 38, further including the step of providing 
a visual indication based on connection status information. 

20 45. A method according to Claim 38, wherein said step of transmitting 

comprises communicating a signal from said controller to identify an adaptor for use in 
making the connection. 

40. A method according lo Claim 38, funher comprising the step of angularly 
aligning said one line and said one adapter relative to positions of said one identification 

25 transducer and said one adapter transducer and coupling said line to said adaptor. 

47. An apparatus for use in monitoring connections in a communications 
system, said system including adapters for receiving communications lines so as to 
make said connections and further including detectors, associated with said adapters, for 
use in detecting a line connection and reporting the line connection to a controller for 

30 storing information regarding the line connection so as to allow for monitoring said 
connections in said communications system, said apparatus comprising: 

17 
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communications line means for use in transmitting comrnunications signals, said 
line means including a section of a cornmunications line and at least one end portion for 
coupling to one of said adapters of said communications system; and 

identification means, associated with said communications line, for identifying 
said communications line, said identification means including means for providing a 
unique identifier for said communications line means and means for communicating 
with a detector of said one adaptor so as to provide identification information relative 
to said unique identifier to said detector of said one adaptor when said end portion of 
said communication line means and said adapter are engaged; 

wherein said identification information can be reported to said controller by said 
detector so as to allow for enhanced monitoring of said connections in said 
communications system. 

48. The apparatus of Claim 47, wherein said communications line comprises 
a fiber optic line and said end portion comprises a fiber optic connector. 

49, The apparatus of Claim 47, wherein said identification means comprises 
a chip for storing a programmed identification code, 

50. The apparatus of Claim 47, wherein said identification means comprises 

transceiver means for receiving signals fi"om said detector and transmitting signals to 
said detector across an air interface between said detector and said transceiver means. 

5 1 . The apparatus of Claim 47, wherein said identification means comprises 
self-powering means for receiving a signal fi-om said detector and deriving energy fi-om 
said received signal for powering operation of said identification means. 



18 



wo 00/04671 



PCT/US99/I6377 



1/6 



CO 



CSJ 
CNJ 



CO 




CNI 



Qi CD 

O ^ 

2 UL 



BNSDOCID: <W0 0004671 A2_IA> 



SUBSTITUTE SHEET (RULE 26) 



wo 00/04671 



PCT/US99/16377 



2/6 




FIG.2 



NSDCX^ID: <WO 0004671 A2 IA> 



SUBSTITUTE SHEET (RULE 26) 



wo 00/04671 



PCTAJS99/16377 



3/6 




SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO_0004671A2JA> 



wo 00/04671 



PCT/US99/16377 




NSDOCID: <WO__0004671A2_IA> 



SUBSTITUTE SHEET (RULE 26) 



wo 00/04671 



PCT/US99/16377 





BNSDOCID: <WO 0004671 A2 IA> 



wo 00/04671 



PCT/US99/16377 



6/6 




CO 



est 



n 



CNJ 




u 



n 



to 



CO 

d 




Q 
O 



Osl 

tu 

Q 
O 



SUBSTITUTE SHEET (RULE 26) 



NSDOCID: <WO 0004671 A2JA> 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
27 January 2000 (27.01.2000) 




PCT 



(10) International Publication Number 

WO 00/04671 A3 



(51) International Patent Classification^: G08B 1/08, 

GOIR 19/00 

(21) International Application Number: PCT/US99/16377 

(22) International Filing Date: 20 July 1999 (20.07.1999) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
09/1 19363 



20 July 1998 (20.07.1998) US 



(71) Applicant and 

(72) Inventor: LAOR, Herzel [US/US]; 2050 Hillsdale Circle, 
Boulder. CO 80303 (US). 

(74) Agents: FISCHMANN, Kent, A, etal.; Marsh Fischmann 
& Breyfogle LLP. Suite 411,3151 South Vaughn Way, Au- 
rora, CO 80014 (US). 

(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
BA, BB, BG, BR. BY, CA, CH, CN, CU, CZ, DE, DK, EE, 



ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR, KZ. LC, LK, LR, LS, LT, LU. LV, MD, 
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, 
SE, SG, SI, SK, SL, TJ, TM. TR, TT, UA, UG, UZ, VN. 
YU. ZA, 2W. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, H, FR, GB, GR, IE. IT, LU. MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI. CM, GA, 
GN, GW, ML. MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

(88) Date of publication of the international search report: 

19 April 2001 

(15) Information about Correction: 
Previous Correction: 

see PCT Gazette No. 14/2000 of 6 April 2000, Section n 
~ [Continued on next page] 



(54) Title: MEIHOD AND APPARATUS FOR IDE^aTIFYING AND TRACKING CONNECTIONS OF COMMUNICATION 
LINES 



24 



16 




28 















SO 



o 



20 




i 



14 

a. 



30 

1 



10 



34 



12 



26 

1 



T 

22 



18 

1 



(57) Abstract: A communication line identification apparatus and method which automates the identification of communication 
line is engaged with a particular adapter within a communications system. A conMnunication transducer (140) is moimted on a 
connector (122) of the communication line (1 18). The conununication transducer (140) contains identification information for the 
communication line (11 8). Mounted near the adapter (1 14) which engages the connector (122), is an adapter transducer (138) which 
receives the identification information from the conrnaunications transducer (140). This identification information is transmitted to 
a system controller which provides the communication systems operator with the information about which communication line is 
connected to which adapxer. 



BNSDOCID: <WO 0004671 A3J_> 



wo 00/04671 A3 




For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and A bbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



NSDOCID: <WO_0004671A3J_> 



INTERNATIONAL SEARCH REPORT 


Imemational aj^lication No. 
PCT/US99/16377 


A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) :G08B 1/08; GOIR 19/00 

US CL :340/539, 10.42; 455/3.1; 333/24R; 324/66, 539; 359/110; 385/135 
Accordixig to International Patent Classification (IPC) or to both national classification and IPC 


R FIELDS 55E ARCHED 


Minimum documemation searched (classification system followed by classification symbols) 

U.S. : 340/539. 10.42, 505. 651 . 825.49; 455/3. 1, 6.2; 333/24R; 375/257; 324/66. 67. 538, 539, 543; 359/1 10. 150; 385/15, 
31, 48. 76. 135 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international searcdi (name of data base and, where practicable, search terms used) 
NONE 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevam passages 


Relevant to claim No. 


A 


US 5,420,512 A (SPILLANE ET AL) 30 MAY 1995. abstract. 


1-51 


A 


US 5,202,940 A (BETTS) 13 APRIL 1993, col. 4. lines 29-63. 


1-51 


A 
A 


US 4,760,327 A (WALSH ET AL) 26 JULY 1988. abstract and 
figure 2. 

US 4,449,247 A (WASCHKA, JR.) 15 MAY 1984, abstract and 
figure 1. 


1-51 
1-51 


1 1 Funhcr documents are listed in the continuation of Box C. | | See patent family annex. 


* Special cat«goriet of cited fiDcunienu: 

*A* document defining tite general state of the art which b not eonsidered 
to be of psrticular relevance 

*E* earlier document published on or ofter the international filing date 

■L' document which may throw doubts on priority cUim(i) oi which ii 
cited to establish the publication date of another citation or other 
special reason (as specified) 

*0* document referring to an oral disclosure, tsse, exhibition or other 
means 

"P" document published priur to the international filing date but later than 
the priority date claimed 


*T" later document published after the tntemauonal filing <Ute or priority 
date end not in ctmflict with (b« «ppUc«t«on but cited to undcntand 
ttie principle or theory underlying the invention 

*X* document of particular relevance; the claimed invention eennot be 
coniidered novel or cannot be coniidered to involve an inventive step 
when the document is taken slono 

*Y" document of particular relevance; the claimed invention cannot be 
considered to invoWe an inventive step when the document is 
combined with one or more othet nich doctixnenti. luch combination 
being obviota to a person skilled in the art 

*&* document member of the same pstent family 


Date of the accital completion of the international search 
29 DECEMBER 2000 


Date of mailing of the internauonal search report 

17 JAN 2001 


Name and mailing address of (he IS A/ US 
Commissioner of Patents and Tmdcmarks 
Box PCX 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer ^ 

DONNIE L. -CRi 
Telephone No. 70 




9^ 



Form PCT/ISA/210 (sccoikI sheet) (July !998)* 



BNSDOCID: <WO 0004671 A3 J_> 



'^^ BLANK 



